Abstract: This research aims to determine the demographic and economic factors affecting agriculture cooperation activity in Kosovo. Primary data was collected from 249 farmers in Kosovo through structured questionnaires using the random sampling technique. The results show that the level of cooperation among farmers in Kosovo is low due to the lack of trust in the cooperative institutions. The binary logistic regression analysis used in the study shows that location, gender, age, education level, trust, and farm size have significantly influenced the cooperation activity. Findings also highlight that the farmers who live in rural areas, as well as those who are young and have got a higher level of education and trust, show a higher level of activity associated with cooperation, whereas farms managed by (older) men with lower level of education are less likely to cooperate. Estimation indicates that medium sized farms show a high level of cooperation, which can be statistically verified, and only the type of farming has nonsignificant influence in cooperation.
Introduction
The total area of Kosovo is 1.1 million hectares, and 53% comprises agricultural land, while 41% is forest. Kosovo has an approximated population of 1.8 million [1] . More than 62% of Kosovo's population lives in rural areas. Agriculture was the main economic activity in the country for a long period, with an unsuitable structure of crops, primitive equipment, and deficient performance. There were mainly cereals cultivated, dedicated to food for the population and livestock. The livestock was extremely small, and a race of poor quality dominated [2] . Nowadays the agricultural sector plays an essential function in providing employment opportunities and generating income for people living in rural areas. This sector contributes 12% to the GDP of Kosovo and accounts for over 25% of total employment [3] . The total number of persons involved in agriculture in Kosovo is 362,700, and the agricultural farmers who are registered in Kosovo are 130,775 [4] . The total farmland in the country is used by 185,765 farms, out of which 185,424 (99%) are small farms. Despite the employment creation potential and significance of the sector, Kosovo is facing a negative trade balance, suffering from the excessive volume of imported goods and a relatively low volume of exports [5] . The imported agricultural products from other countries are competing with the local agriculture products making the situation worse [6] . The agriculture sector in Kosovo is described by small farms, low productivity, low efficiency, poor infrastructure, improper land use, limited land consolidation, and incomplete social land privatization with unclear property and land use rights [7] . Additionally, Kosovo has unfavorable farm structures, with an average Utilized Agricultural Area (UAA) per holding of 1.5 ha, fragmented into seven plots, and most of the crop farms are not performing efficiently despite the huge potential for technical efficiency improvement [8] . Some of the problems faced by Kosovo's farmers are some other factors that influence the level of implementation of certain collaboration initiatives, such as trust and experience in sharing activities [27, 53] .
Notwithstanding all the benefits, the level of co-operation among farmers (horizontal integration) and between farmers and processors or traders (vertical integration) is still minimal in Kosovo. Collaboration among farmers is not actualized due to the lack of solidarity and poor governance further making the environment difficult to establish efficient farmers' co-operatives in the country [9] . While some cooperatives and associations do exist in cases of various crops and in many areas, only around 9.6% among them are considered as active which represent only a small percentage of farmers. Curently the capacity of existing cooperatives is weak [54] . Despite having large processing capacity, most of it remains unused. The challenge for processors is to secure both the quantity and quality of local produce. This situation is dominant in transition countries [55] . Most of these countries indeed suffer from a deficit of cooperative entrepreneurship and trust. Nevertheless, this does not mean that there is no preference for cooperation (e.g., informal cooperation; sharing machinery, labor, etc.) in these countries, the preference for cooperation in transition countries is close to that of the other European countries [56] . The creation of a cooperative can be a big challenge, but also a very significant achievement. Cooperatives would help farmers in Kosovo to become more competitive and profitable in the market. However, requires a high degree of trust in the operation of the cooperating model, knowledge, research, planning, patience, and dedication. Co-operative development may not come early, as planned by the founders [57] .
Nevertheless, the changing nature of both European and global agricultural markets combined with the fact that sustainability has become a crucial issue, gaining more urgency with climate change and scarcity of natural resources, requires a reflection on the current situation in the creation of sustainable agriculture cooperatives in Kosovo. Therefore, it is essential to create new mechanisms that require dialogue, trust, and cooperation that do not exist at present. Analysis of the factors influencing cooperation activity is of significance importance in this regard. The present study explores the various factors affecting cooperation activity of farmers in agriculture and their willingness to cooperate and is the pioneering research reviewing this issue.
Materials and Methods

Materials Study Area and Sample Selection
Kosovo is positioned in the central part of Balkan Peninsula, with a surface area of 10,887 km 2 . In the Southern part, Kosovo shares its border with Macedonia, in South West with Albania, North West with Montenegro and the North Eastern and South Eastern part With Serbia. Kosovo's continental climate is distinguished by temperature between −20 • C during the winter and +35 • C during summer. The research was carried out between May to October 2018. Farmers engaged in the cultivation of various vegetables, cereals, and fruits, as well as those who owned animal farms were randomly chosen and interviewed for the study.
Questionnaire and Data Collection
To examine the demographic and economic factors that determine the cooperation activity in the agriculture sector in Kosovo, primary data was collected through a structured questionnaire using the random sampling technique. The questionnaires were firstly pre-tested with a sample size of 20. Due to the absence of knowledge in using the Internet among farmers, the questionnaires were filled out by hand. The questionnaire was distributed to 300 farmers in the country and out of that 249 farmers responded. The response rate is 83%. We consider it as important to note that the sample in the study can be considered statistically representative at the national level because of the data collection methods used. The sample adequacy test showed that the sample chosen for the study is adequate at 95% confidence level with a margin of error 6.3%.
Data Analysis
Data was examined with the statistical package for social sciences (SPSS). Descriptive statistics were used to describe the gathered data and variables. Binary logistic regression was used to check significant factors influencing cooperation activity of farmers. Binary logistic regression sometimes it is called the logistic model or logit model, analyzes the association among multiple independent variables and a categorical dependent variable, and estimates the likelihood of occurrence of an event by suitable data to a logistic curve [58] . The binary values [59, 60] is the most important data collected for the study. Using this Model, the factors (X-independent variables) affecting agriculture cooperation activity, and the results (Y-dependent variables) could be measured. The formula used for the analysis is as follows:
Cooperation among producers happens into two broad categories: formal and informal (Formal cooperation primarily includes collaborations regulated by written contract in accordance with existing legal provisions (e.g., cooperatives, machinery rings and other producer organisations, etc.) while informal cooperation is usually based on verbal agreements made by relatives, friends and acquaintances without its content made compliant with relevant pieces of legislation and with operating conditions shaped by the participants (e.g., paid machine services, reciprocal labour practices, lending of machinery and tools, joint input purchase and sales, joint use of services, etc.) [61] ). Informal activities, by their very nature, are less likely to be easily documented and they are more difficult to study since in many cases they belong to the zone of the black and grey economy. In contrast, the theoretical and practical advantages of formal collaborations such as cooperatives and producer organizations have been extensively explored through diverse approaches as evidenced by the vast amount of previous research. Cooperation activity was involved as the binary dependent variable (does not cooperate 0; cooperates 1).
Seven variables were included in the model ( 
Cooperation among producers happens into two broad categories: formal and informal 1 . Informal activities, by their very nature, are less likely to be easily documented and they are more difficult to study since in many cases they belong to the zone of the black and grey economy. In contrast, the theoretical and practical advantages of formal collaborations such as cooperatives and producer organizations have been extensively explored through diverse approaches as evidenced by the vast amount of previous research. Cooperation activity was involved as the binary dependent variable [does not cooperate 0; cooperates 1]. 
Results
Descriptive Data of Farmers
Concerning the demographic and economic factors of cooperation activity, the results (Table 1) showed that more than three quarters (73.3%) of the farmers in the sample were from the rural area and minor parts and (27.7%) was from urban areas. Most of the farms (94.4%) were managed by males and the rest (5.6%) by females. The average age of respondents was 46.99. More than half (58.6%) belong to the age of 15-49, and the rest (41.4%) were of the age of 50-80. More than three-quarters of farmers had finished primary/higher school (79.5%), and the rest had finished university (20.5%). Furthermore, results in the sample showed that most of the farms (48.2%) were part of mixed farms (which include, animal farm and fruits) and others were vegetable (37.3%) and cereals (14.5%). While the average size of farms was 6.81 ha, most farmers (85.6%) belonged to the long scale farms 0.01 to 10.00 ha, and a minority (14%) pertains to the scale 10.01 to 70.00 ha. According to the level of trust, most of the respondents (65.5%) trust on cooperation between farmers, a minor part (19.2%) does not, and the rest (15.3%) does neither agree nor disagree. Regardless of the high level of trust among farmers, only a small percentage (18.1%) of farmers in the sample belong to cooperating farmers, and the majority of the farmers (81.9%) do not cooperate at all (Figure 2) .
Some of the main causes proposed to know the reason why farmers were not a part of any cooperation involve; they do not believe that cooperative can help them (46.3%) ("I do not believe that the cooperative institution could help me"). They do not agree with the cooperative work (31.1%) ("I do not agree with the way the organizations are running"), and they want to be independent (11.3%) ("I want to make up my own decisions and not to depend on others") ( Table 2 ). However, according to survey findings, more than the half (65.7%) of farmers are willing to join or participate in any cooperation between each other, as a result of high trust (65.5%) among farmers (Figure 2) . Some of the main causes proposed to know the reason why farmers were not a part of any cooperation involve; they do not believe that cooperative can help them (46.3%) ("I do not believe that the cooperative institution could help me"). They do not agree with the cooperative work (31.1%) ("I do not agree with the way the organizations are running"), and they want to be independent (11.3%) ("I want to make up my own decisions and not to depend on others") ( Table 2 ). However, according to survey findings, more than the half (65.7%) of farmers are willing to join or participate in any cooperation between each other, as a result of high trust (65.5%) among farmers ( Figure 2 ). 
Reasons
Percentage I sell my products to the same trader/company for many years, and I am satisfied.
3.9% I buy my supplies (fertilizers, pesticides) from a particular supplier who also advises me.
5.8%
I do not believe that a cooperative institution could help me. 46.3% I do not agree with the way the cooperatives are running.
31.1% I want to make up my own decisions and not to depend on others.
11.3% I do not trust others to decide for me.
6.2% I have personal differences/disagreements with some other members of the cooperative. 0.8%
I have personal differences/conflicts with the administrative board of the cooperative. -
The cooperative cannot provide useful services to me. 1.6% The cooperatives cannot solve producers' problems (only the state can).
3.5% Other reasons 5.1%
Binary Logistic Regression
The logistic regression model gave a statistically significant result of χ 2 (9) = 104.60, p < 0.001. This model explained between (Cox & Snell R Square) 34% and (Nagelkerke R 2 ) 56% of the variance in cooperation activity and correctly classified 91.2% of the cases. Additionally, we received an insignificant values for Goodness-of-fit test (Hosmer and Lemeshow) χ 2 (8) = 8.487, p > 0.387. Below table (3) presents the logistic regression output of the factors determining cooperation activity of farmers in Kosovo.
The result showed that Predicted logit of (COOPERATION) = -7.570+ (1.333) *LOCATION + (-1.504) *GENDER + (1.400) *AGE + (-1.307) *EDUCATION LEVEL + (1.210) *TRUST + (0.185) *TYPE OF FARMING + (0.036) *SIZE OF FARM(1) + (2.805) *SIZE OF FARM (2) Figure 2 . Agriculture cooperation, willingness to cooperate and trust. Table 2 . Reasons for not participating in the agricultural cooperative.
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The logistic regression model gave a statistically significant result of χ 2 (9) = 104.60, p < 0.001. This model explained between (Cox & Snell R Square) 34% and (Nagelkerke R 2 ) 56% of the variance in cooperation activity and correctly classified 91.2% of the cases. Additionally, we received an insignificant values for Goodness-of-fit test (Hosmer and Lemeshow) χ 2 (8) = 8.487, p > 0.387. Below Table 3 presents the logistic regression output of the factors determining cooperation activity of farmers in Kosovo.
The result showed that Predicted logit of (COOPERATION) = -7.570+ (1.333) *LOCATION + (-1.504) *GENDER + (1.400) *AGE + (-1.307) *EDUCATION LEVEL + (1.210) *TRUST + (0.185) *TYPE OF FARMING + (0.036) *SIZE OF FARM(1) + (2.805) *SIZE OF FARM(2) + (0.484) *SIZE OF FARM (3) .
Binary logistic regression (Table 3) showed that location, gender, age, education level, trust and size of the farm were significant predictors in cooperation activity. Type of farming was marginally non-significant (p = 0.580).
(I) Moreover, the location has a positive significant (p < 0.05) relationship in cooperation activity. Furthermore, in the farms which were in urban areas, cooperation was less common in comparison to those in rural areas and also showed a positive tendency to cooperate rather than the urban farmers. As a result, increases of farms located in the rural areas; the odds ratio of cooperation activity increases 3.793 (=β 1.333) times greater as compared to the urban areas. The contrasts between urban and rural areas are depicted by average (Table 1) of farmers cooperating in rural area, which is higher (0.22 ± 0.413) than that of urban area (0.09 ± 0.284).
(II) The next demographic factor considered in the study is gender which has an important role but negative significance (p < 0.05) in the cooperation activity. The farms managed by males corresponded with lower odds of cooperation activity, whereas the farms managed by females are 4.504 (1/0.222) (=β -1.504) times more likely to cooperate. The variation between gender shows that the average farms led by females have a higher probability to cooperate (0.36 ± 0.497), compared to males (0.17 ± 0.337).
(III) The other predictor that has positive significance in cooperation activity is the age of farmers (p < 0.05). Farmers who are younger, (group 1) 15-49 years old are more likely to cooperate 4.054 (=β 1.400) times greater than the older farmers (group 2) 50-80 years age group. Increasing number of young farmers is associated with increased cooperation between each other. The average of farmers who cooperate among the younger generation (group 1) is higher (0.27 ± 0.444), that of the older age (group 2) (0.06 ± 0.235).
(IV) Education level has a significant negative relationship (p < 0.05) in cooperation activity. Higher number of farmers with a low level of education would correspond with lower odds of cooperation, whereas farmers who have a high level of education are 3.690 (1/0.271) (=β -1.307) times more likely to cooperate. Moreover, it can be seen in the difference in mean among groups; 1 (university) which cooperate is greater (0.31 ± 0.469), compared group 2 (primary/higher school) (0.15 ± 0.354).
(V) It was also noticed that there was a positive significance (p < 0.01) between the level of trust and cooperation activity.
(VI) According to the results of economic factors, type of farming does not have a significance (p > 0.05) in cooperation activity.
(VII) The last element was the size of farms which has positive significance (p < 0.01) in cooperation activity, medium-sized farms 5.01-10.00 ha (group 2) are more likely to cooperate 16.522 (=β 2.805) times greater, compared to small-sized farms; 0.01-5.00 ha (group 1) and larger-sized farms 10.01-20.00 and 20.01-70 ha (group 3 and 4). This difference is also stressed by means of size farm group (1) (0.07 ± 0.252), group (2) (0.57 ± 0.500), group (3) (0.17 ± 0.381), and group (4)(0.08 ± 0.289).
As it is showed in Table 3 except the type of farming (p > 0.05), all other variables have an impact on cooperation activity. It can be statistically justified (p < 0.05) that all the six variables included in the model have an impact on cooperation activity.
Based on the value of R (Papers on methodology recommend the use of the so-called R value to express the role and power of specific independent variables in a model. The size of the value denotes the order of "importance" of independent variables. This index is not a part of the output of the model, it needs to be calculated using the following equation:
), it can be stated that cooperation activity is mostly (0.316) shaped by the size of the farm (SIZE) followed by the level of trust (TR; 0.250) and the partial impact (0.125) of education level (EDU) and of age (0.124)(AGE). 
Discussion
Research on cooperation activity in agriculture is relatively limited in the literature. Therefore, the findings of this study are of significant importance for better understanding the demographic and economic drivers of cooperation between farmers. Most of the farmers (81.9%) in Kosovo belong to those who do not cooperate at all. According to our study, cooperation seems to be of a low (18.1%) level in Kosovo which is in line with the results of a previous research conducted in 2013 [8] , showing little or no progress in the situation over the past five years. It was a surprise to find almost similar results in the case of Hungarian farmers as well [62] . Some of the main reasons identified by this study on the reluctance among farmers in Kosovo to cooperate are that; they do not believe that cooperative institutions can help them (46.3%), they do not agree with the cooperatives work (31.1%) and they want to be independent (11.3%). Despite this, the level of trust is slightly higher (65.5%) and the willingness of the farmers in Kosovo to cooperate (especially buying/sharing agriculture machinery) with other farmers (with their relatives, friends, neighbors) is also higher (65.6%). From the Figure 2 , it is apparent that farmers in Kosovo have a higher level of trust and willingness to cooperate, although the cooperation is very low, taking into consideration that the farmers have not shown willingness to cooperate in a higher level as with the cooperative institution but only in informal cooperation. According to explored factors influencing cooperation activity in the agriculture sector. Binary logistic regression analysis showed that location, gender, age, education level, trust and size of farms were on identified as significant predictors of cooperation and the only factor, type of farming was not a significant predictor of the cooperation activity. Farmers who live in the rural area have a higher probability of 3.79 times greater to join cooperation compared to farmers who live in urban areas; the reason might be that farmers in rural areas are actively engaged in farming practices and there are very few opportunities other than farming available to them. Farms that are managed by males have a lower probability to cooperate with other farmers compared to the farms that are led by females which have a higher chance of 4.50 times more likely to participate. Different results can be found in the study of Baranyai et al. [63] . The reasons for this could be attributed to the fact that women are under represented in political and economic decision-making processes; who also do not have the possibilities for decent, fair-wage, safe employment, and are more likely to work as informal and unpaid laborers [64] . The women's participation in cooperatives has increased over the past 20 years. In consumer cooperatives, most members are women [65] showing a strong female presence in worker cooperatives. Of the new generation, farmers who are younger (14-49 years old) have a probability of 4.05 times greater to cooperate, compared to farmers that are older (50-80 years old). The same results can be found in the study of Baranyai et al. [63] . This can be because of the fact that older farmers always prefer to work with their family members, not with others and they have got great experience in various farming practices. Farmers who have finished the primary/high school have a lower probability to cooperate compared to those who have completed university (BSc, MSc or Ph.D.). The latter have a higher chance of 3.69 times greater to join a cooperation. The same results can be found in the study of Kőszegi [66] , Karli et al. [67] , and Baranyai et al. [63] . Another predictor that has greater significance in cooperation activity is trust. An increase in the level of trust correspond with a stronger likelihood of cooperation. With regard to the size of farms, medium-sized farms i.e. 5.01 to 10.00 ha are more likely to cooperate about 16.52 times greater, compared to small and larger-sized farms. The same results can be found in the study of Karli et al. [67] .
Conclusions
This study provides relevant new results to identify various factors that influence cooperation activity in agriculture in Kosovo. Results highlight the significant role that demographics and economic factors likewise the level of trust play in the formation of cooperation activity. The descriptive analysis on the demographic indicators portray that farmers who live in rural areas, as well as those who are younger and have got a high level of education show a higher level of cooperation activity that can be statistically verified, whereas farmers who have a low level of education and managed by males are less disposed to cooperation.The economic factors emphasize that medium sized farms show a high level of cooperation which can be statistically verified whereas small and large sized farms are less apt to cooperate. In the developing countries such as Kosovo, which has considerable fragmented farm size, cooperation especially of horizontal integration type will play a very important role in increasing the production, negotiating power, returns to scale, and decreases the cost production.
Limitations
It is important to note that this is a correlative study and has some limitations, which partly belong to the situation in Kosovo where accessibility to internet and knowledge of using the same is very low. The sample size is small because the interviews were conducted individually with each farmer, but it also had the advantage of increasing the willingness to answer and the authenticity of answers. It should also be mentioned that, besides the growing interest of decision makers and researchers, the literature and statistical data on cooperation activity in agriculture in Kosovo are limited. Funding: This research received no external funding.
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